85
Recent published studies on awareness in most rabies endemic areas showed gaps in rabies 86 knowledge. For example, a KAP survey in Haiti, indicated that 34% of medical professionals 87 were familiar with using water and soap to clean bite wounds while 2.8% of them knew that 88 rabies vaccination was part of post exposure prophylaxis [22] . A KAP survey in Ethiopia, 89 showed that of interviewed pastoralists, 79.2% were unaware of how dogs got rabies while 23% 90 of them did not know canine rabies symptoms [23] .There are no published studies on rabies 91 awareness among the population of Rwanda and it is not known whether Rwandese have 92 knowledge of rabies. Thus, this study assessed dog owners' knowledge, attitudes and practices of 93 rabies disease and its control in Kigali city, Rwanda. It was hypothesized that dog ownership 94 length did not impact knowledge, attitudes or practices of rabies in people owning dogs in Kigali 95 city, Rwanda.
96

Methods
97
Study setting 98 The present study was carried out in Kigali, the capital city of Rwanda from September 2016 99 to February 2017. Rwanda is one of the landlocked countries located in Eastern Africa. Kigali 100 City is one of the 5 provincial administrative entities, each subdivided into Districts, which in 101 turn are subdivided into Sectors [24] . Kigali City is divided into three districts, namely 1). 190 Respondents' knowledge of rabies 191 The awareness of respondents on the susceptible animal category is presented in Table 3 . 192 Clinical picture of canine rabies as per respondents is shown in Table 5 .
209 Table 5 . This is the 
Results of multivariable analyses 252
For each of the indexes of the status of knowledge, attitudes and practices regarding rabies, a 253 simple binary logistic regression model was fitted to data for each of the selected individual dog 254 owner's characteristics. The adjusted odds ratios (AOR) from the series of the three logistic 255 regression analyses are shown in Table 6 . knowledge about rabies was more likely to be sufficient among the less educated dog owners 266 compared to those who completed or were still pursuing tertiary education. The odds of 267 sufficient knowledge were more than twice among those without formal education, and 24% 268 higher among those with secondary education compared to those with tertiary education. The 269 odds of sufficient knowledge were 40% lower among male compared to female dog owners.
270
Those who had kept dogs for 5-10 years were less likely to have as sufficient knowledge as those 271 who had kept dogs for more than ten years (AOR=0.96). However, those who had owned dogs 272 for at most five years (<5years) were more likely to have sufficient knowledge about rabies 273 (AOR=1.23).
274
The odds of sufficient knowledge among dog owners in districts of Kicukiro and Nyarugenge 275 were respectively 41% and 58% lower compared to those living in Gasabo District. Second, the 276 respondent's attitude towards rabies was more likely to be positive in male respondents 277 (AOR=1.47). The odds of positive attitude were more than 40% lower among those who 278 completed any level of education other than tertiary education. Similarly, those who had owned 279 dogs for more than 10 years were more likely to show positive attitudes compared to other dog 280 owners. In particular, the odds of positive attitude towards rabies were 65% lower for those who 281 had kept dogs for 5-10 years compared to those who had owned dogs for more than 10 years.
282
Third, the respondent's practices regarding rabies were more likely to be appropriate for male 283 dog owners (AOR=1.40), living in Gasabo, who had completed at least primary education 284 (AOR=1.41), or who had kept dogs for at least five years (AOR=1.46).
285
Discussion
286
The present study aimed to investigate dog owners' knowledge, attitudes and practices of 287 rabies disease and its control in Kigali City, Rwanda. The findings showed that 43.7% of wounds should be washed with soap and clean water before attending a hospital while 31% did 296 not think that, a biting dog might be confined for some time to assure it was not rabid.
297
Only 20.6% of the respondents knew that puppies can receive rabies vaccination before the 298 age of 3 months old. It is important to fill in these gaps in rabies knowledge because, for 299 example, knowing how dogs can potentially contract rabies would help understand that timely 300 vaccination of dogs is the method of choice for controlling and preventing canine rabies. Being 301 aware that rabies is incurable would show that the only solution is vaccinating dogs. Knowing 302 what should be done after a dog bites a person or an animal would help understand that the dog 303 should be quarantined for some time to assure it is not rabid and that dog-bites wounds should be 304 cleaned before attending a hospital (changing from negative towards positive attitudes).
305
We found that only 43.7% of the respondents were aware of human and canine rabies, and 306 this was lower than 70% of the respondents reported by [29] . Our findings showed that 73.6% of 307 the respondents knew that human rabies can be transmitted through dog-bites. This was 308 comparable to 73% of the respondents reported by [22] who knew that human rabies can be 309 transmitted through biting by a rabid animal. Our findings showed that 85.4% of the respondents 310 were aware of modes through which rabies can be transmitted between dogs and other animals. Philippines found that 69% of the households were familiar with at least a symptom of canine 320 rabies and that the three famous symptoms were salivation, weakness and change in behaviours.
321
The 81.8% of our respondents who indicated that regularly vaccinating dogs would be the 322 method of choice for protecting people from getting dog-mediated rabies was higher than 41.7%
323
of the interviewees who knew that vaccination of dogs can help prevent them from getting rabies 324 as it was reported in Ethiopia [33] . Regarding knowledge of rabies among the respondents, only 325 43% and 26% knew that clinical human and canine rabies are almost always fatal, respectively.
326
A previous study [29] found that 63% of the respondents who were aware that, once rabies 327 manifests clinically, it is always deadly.
328
According to [34] , rabies cannot successfully be treated , once it manifests clinically. This 329 study showed that respondents without formal or with secondary education were more likely to 330 have good knowledge of rabies than those who finished primary or tertiary education. Our 331 findings disagreed with those of [35, [36] [37] who found that respondents' knowledge of rabies 332 increased steadily from non-formal to tertiary education. The fact that all the respondents owned 333 dogs and that the prime source of rabies information was neighbours could be an indication that 19 334 dog owners interacted to share knowledge of rabies regardless of their education level. We found 335 that the odds of sufficient knowledge were 40 % lower among male compared to female dog 336 owners. A study conducted by [37] found that sex did not influence knowledge of rabies among 337 respondents. We found that the length of dog ownership was associated with knowledge of 338 rabies among dog owners. A study conducted by [38] in Kenya revealed that owning a dog for a 339 long time for the respondents could make them realise the benefits of vaccinating their dogs 340 regularly. This study revealed that the three leading sources of rabies information for the 341 respondents were neighbours, radio and television as well as public meetings accounting for 342 76.8%. A study carried out by [23] comprising urban and pastoralist respondents in Ethiopia 343 revealed that 92.1% of the urban interviewees received rabies information from families whereas 344 a study by [39] found that 86.6% of the respondents sourced rabies information from neighbours. 345 We found only 20.4% of respondents would use soap or both soap and water depending on 346 availability to clean wounds caused by dog-bites. The 20.4% was lower than 43.07% of victims 347 bitten by dogs who used soap and water to clean wounds before going to hospitals in India [40], 348 it however exceeded 5% of interviewees who knew that dog-bite wounds should be cleaned 349 before seeking medical care reported by [29] .
350
According to [14] , the emergency treatment of choice against rabies virus consists of 351 washing and flushing human animal-bite wounds immediately with soapy water for around a 352 quarter hour. We found that only 20.6% of the respondents vaccinated their puppies against 353 rabies before the age of 3 months. According to [41] , Majority of canine population across 354 Africa consists of puppies younger than 3 months. Our results showed that the respondents who 355 had owned dogs for more than 10 years were more likely to exhibit positive attitude towards 20 356 rabies than those who had kept dogs for fewer years. Respondents' practices of rabies were more 357 likely to be influenced by sex, education level, and length of dog ownership.
358
Conclusion
359
This study identified gaps in the dog owners' rabies knowledge of transmission, treatment 360 and control. In addition, none of respondents'sex, educational level, and dog ownership length 361 was statistically associated with their rabies knowledge. Overall, this study indicated that all 362 categories of dog owners in Kigali city did not have good levels of rabies knowledge. 
